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Motivation: SLAC concern for LCLs-Il injector

A LCLS-II cryomodules:
A Only 1 BPM located at the downstream end
A No information on low-energy cavity steering, most critical
A Issues with HOM wakefields excited by off-axis bunches in SRF Tesla cavities
A Long-range wakefields (LRW) i bunch train oscillations
A Short-range wakefields (SRW) i head/tail emittance dilution
A Especially for low energy injection (750 keV)
A Excitation detected through HOM damping antennas, 2 per cavity, upstream (US) and
downstream (DS)
A Minimized signals corresponds to best trajectory through cavity and may help to mitigate
emittance dilution effects and to preserve emittance
A Goals
A Instrument LCLS-Il injector cavities with HOM beam offset monitors for commissioning
(human operators) and FEL optimization (feedbacks, machine learning, fault prediction)
A Obtain a data base for training a Machine Learning (ML) application for minimization of
HOM dipolar signals for the LCLS-Il injector and linac.
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HOM Signals at SLAC
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A Concept for the application of HOM measurements at LCLS-11 (SLAC)
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HOM Measurement Chassis: SLAC Prototype Design

A SLAC requirements for a beam offset monitor:

A LCLS-Il maximum bunch frequency is 1 MHz, initially <<
1 MHz

A LCLS-Il maximum bunch charge 300 pC, initially expect
minimum of 10 pC.

A So single bunch, 10 pC/b beam at FAST would be used
to check that the SLAC hardware meets the design

A

Previous measurements at FAST (Feb. 2020) showed that
a 23 dB amplifier gave a useable HOM signal at 100 pC/b
single bunch.

The prototype SLAC chassis has 4 channels. Each channel
has:
A 1300 MHz Notch Filter

o A 1750 MHz Band-pass Filter
specifications for LCLS-II. o
A One 31 dB digital step attenuator. 0.5 dB steps
oy A Two cascaded 23 dB amplifiers to allow measurements down to
b 10 pC. Amplifiers have enable/disable control.
DC Filter Board .
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HOM Measurement Chassis
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Cryomodule HOM Measurements: Roughly Minimized

A SLAC Detectors with a 10 pC single bunch after reducing Upstream HOMs
A Using 2 Cascaded Amplifiers (+46 dB)

Fermilab FAST Cryomodule HOMs: Nominal 10 pC/b: 1b, 2 Ampl,
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Comparison of Signals with FNAL and SLAC Prototypes

The FNAL and SLAC prototypes give a similar response to HOMs from CCL1
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